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(54) OXIDE SENSOR 
(57)Abstract 

PROBLEM TO BE SOLVED: To provide a small-sized and inexpensive 
oxide sensor capable of measuring oxide contained in gas to be 
measured with extremely high accuracy. 

SOLUTION: A measuring electrode 72 is arranged at a distance (d) 
becoming -3t<d<3t (wherein d is the distance of the measuring 
electrode 72 from the downstream direction end part of an inside 
pump electrode 64 in the positive direction from a first chamber 60 to 
a second chamber 76 and t is the height of the first chamber) with 
respect to the downstream direction end part of the inside pump 
electrode 64 in the first chamber 60 (the end part on the side of a 
second diffusion rate determining part 58). The oxygen partial pressure 
in the first chamber 60 is measured by using the measuring electrode 
72 and a main pump cell 68 is subjected to feedback control on the 
basis of the measured value VI to control the oxygen partial pressure 
in the first chamber 60 and. thereafter, gas to be measured is 
introduced into the second chamber 62, oxide in the gas to be 
measured is decomposed by a detection electrode 82 or a catalyst, 
and the oxygen partial pressure generated at this time is measured to 
calculate the concn. of oxide. 
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(57) CS«<J] 

Ti^imm& (S2(Dffi|»»28e5 8(!P]CD«Si5) {C*tL 
■C. ««£«fi7 2?:-3tgd^3ti^c^8l«d 
(d :»lS6 0*>6m2S7 6«:S4iE:^|S]K»r5 

r»:^«ssP)!p ^©sj^twe 7 2 ©Eist. t : m 1 ^ e 

OOiBS) {CEtWS. SI3c«ffi7 2?:ffll»rmi^6 
^/X4»AL. MlU«S8 2*.2.l,»«)l4StlCCJ:»3»»JS 
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1 

iJy^iC^ttlimii. B5ie«ffiPa«CE[«IDStx^M®S 

se£=J<> ^'^Sfcfei^t •5Mi2rt®J*;> ^-^flKDTSSffiiJ^ 
8Bi HiiiB?«gSlIS#S«c*J W i miSl^mi^nm<0'p.\j> 30 
8l5<!:©»KE««rdiL:Acit. -3t^d4iSarS 

•2>i!fl)£ffl®j^«E«ca-3i,>-c;i<> f> mm-ti>c t ^ 

iriBl{*«J!?M©SiISHrt(iJt^tBaSi ttSStf JJC J^fiS ? 50 
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2 

SEl^a^gi. 

(SjtiET^fSiiL/. »sj<>t:>i/'jaai2ia©iB!S*t. itr 

iiESEttffl^S(c-cttffiSn/ci^S:^fcS-:Jl,>-C 

^. 

cis^ 5 ] wm. 1 --4 o(,»rn*> i «(cEt2©ffi^t 

giiffiiftSaiS¥-i2«ctew*B(rgert(Bij»issfi{t. -3t 
^ d s 3 1 %issr «.{ia«cEia:3*i-ci,^-5 c i 

s6:&isiK:?9ofciliwAiwg 5 t rfcici^i^tri 

[St *II7 ] St^ 1 -6 cDl»rn* 1 SCCEigOKfb 



(3) 

3 

^. 

m^. 1 1 ] tn^m i - 1 o ©t^rn*^ i Jitcseis© 

lu:E51#itiiJ£«S». mi3e^{ffl«IU«S<!:^iiK:«6KS 
tin » 5 C i «:i|#a i T * »^ tSJ-fe > it. 

1 2 ] SflJj?^ 1-11 ©C»-rn* 1 :5«cffilS© 

i, 

mmmi 3] nn^mi, 2, 5-1 2©l^-riT.A^131 
/cS^©tt»JS*';^ *i»A $ » 2 SrtK: JKfiS$ hfc^ 30 

1 4 ] ISjRS 3-12 (0\.^rriii> 1 :5{CIEK© 
©ail5E*;^*saiA3*a*S2S(*3«:j^fi£Snfctfltaa 40 

Cis^ 1 5 ] if^^ 1-14 ©ti-rn* 1 jfjciets© 

am 1 ^l^fCJggSStl/ciSiJS^ffii. 50 
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4 

CN*ii 1 6 ] i9*« 12-15 ©t,»-rn;>> 1 ^fcietS 
©Kfbfe-fe>-!t{cfci»-c, 

mtim 1 ©ffiiii(»jisi5A^stt en. 

iiJiE*';^®B!rsBS2 ^-^©aiASSSK:. mSMmma^ 

Ci«*^ 1 7 ] m^m 12-16 ©i>-rn75> i ra«:see 

©B({b!ft-b>-!^cc*ji,»-c. 

©i5i-©8irias(*¥s±«:ES3 nr(,>5 c i nmt 

[19*31 1 8 ] M«« 12-17 ©t^rn^^ 1 ^Kiets 
©»{b1»-fe>'tt{cfci»r. 

BuKasiS:^ ;^ ic3TS©is:«sffi!a*(^^-r iffinsj^asp 

2 M*I8^ -5 C i t i^Sti T S K^b«!H2 

1 9 ] sf*^ 1 8sStt©Kfk«5-b>-t>-«:tei,» 

r. 

ifrse»s®ii2 Stt. mseii i micMLx\M3i(ciss.$ 

CS«*^2 0 ] m^l 8g2«©Ka«J-i2>-t«:tet,» 

r.- 

ftriBii»©ii2 sit. MiBsr i mi^itiLxmfUcs^s 
cs9*^2 1 ] warn 12-20 ©i,»-rn*» 1 atcsett 

©S(<b*5-fe>-9-tc*}i,»-c. 

HUSII2 StCfclf il5iBltaJS*';^©B>iiEfilffiSffi'^© 
ilAgSgK:. UiE»SiJS:tf;^iC*fL/rBlfS©lfi:ISfi!f;«: 
M#-r 5S 3 ©l£IR»iia53!)iStt 6nri<> * C i 
if 4Kfbi85-b>1t. 

[!»*^2 2 ] a*3S2X«4S«©K{b«}-b>1^CCiB 
ltIISK{b«J^)g)!!l!Ji«Rh1f-> f h-C*iCi€r#SS 

[000 1 1 

[^i?©i!it4cr«»»] m^ii. «ss©gp 
tb#;:^-?'^si4j{cs$n-sNo. NO, . so,. CO 

»tb<it. NO. NO, *S!i:£-rSK{b«J-fe>tt«:M 
[0002] 



w 

5 

3R (NO) . ZK^tSJR (NO. ) HCgJRKItfJ (N 

Ox) ^. -K^b^jR (CO) . zmit^m (C 

0, ) , * (M. 0) . mt^fi (HC) . 

(H, ) > IBR (0, ) 3f;!)5i?*nrt,>5. CO«^. 
NO«NOx:^<*©*<j8 0%4c5ft. S^c, NOiNO 
, irNOx±<*©l*)9 5%*iS«t)rii5. 

[0 003] C©J:5)a:gfffl*-;^t?3(cSS*aiHC. C 

0. nox'kmttiRTcmit. mi^^mti (a/f lo 
= 14. 6) iEm-c&:komti^min^b, a/fh 
6 Ji(±(c*<i{ai t fctg^tcii. N 0 x©^attas*5. 

ftl!SlO)f{t5Stl$*«fiTL. limWCC. NOx<0Sfttifi*s 

r. M^ii. V~> •■'<-->■ ^>i^><OVf^^. NO 
xj*{m««©iF525^*J!T*3<a^-5*0. •eo+'CtNO 20 
x -b XASfll* ri» i. 

[0 005] «E3fc. COJ:^ittNOx«:tSlffiT4fc©i 
Or> NOx^}-*fgt*5ft5. C©N0x5>«fSf-«. ft^ 
^^Wffi^rffl V»r N O x @W©1^€SJ5£T 4 fc©r 

i:Ft?^*s*4. S/c. NOx^r^m-r-Sfc*©*^?^ 

-5. 3 6(C. C©NOx^t»Ttt«. N0x*1^>7'';> 

«»A-r-sc<i:*sf #-r. stof, @tfim©sftH*':^^ 30 

©i^K:. *ija*s«SK:g:«i-r4jSiS31«©1BST{Ctt:F 
[0006] -5- cr. cn6©=F:a^*)K?8r4<>©i 

rgtffl*'>^it'©Sfa©*'j:^fiS:S-«:iiJ5cf i J: ^ L/c-fe 

[000 7] HI 1 (J. @Rg4^MWO9 5/3 0 1 46 
■f«cram3tv/c^X»W«K©«fiS€:?n-r. C©SgB 

lllS4i. iW?L6'&/hO-Cj?iaillS4*i'3tt»J£>tf 40 

ja$-t*5Ci©-C**i?;l'3-r (Z rO, )R5S10 
a. I Ob«:J:or«lfiJ$ht:t,>S. lllS4teJ:a'» 
2S8©-:^©Z r 0, PSSl 0 afCtt. -^tl^tKDm 
(*3©K«^JE**SIU-r5fcit>©-*t©i!'JSaffi 12a. 
12 b. 14 a. 1 4 bASEia:?*ir(,>'5. Jfc. ffe:? 
©Z r 0, R5S 1 0 b KIS. SSrt©0, 4SJ1-tca* 
U-r/c8!)©!l<>7*Sffil 6 a. 1 6bfcJ:CXl 8 a. 1 

8 b*iiea$nri>s. so 
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[0008] C<OJ:'ilcmf&ihtcii>^^«imSV\i. 
«B?L2 1 S4«:aiA3 nfc»!g'JS*';^CC#S 

n-SKS^JE/isSJSSffi 12a. 12 b Polecat; -5. Sfii 
M<!:L/rSHit2 0fCj:f)^tiljn. lUIESliigtBiTiE 
©<ii-r'^<. 6a. 1 6bra«:SiS22 

{Cj:t) 1 0 0~2 0 0mV©«E*iEn/raSn. C^tcJ: 

-^r. miS4f*9©o, ^Di^sjsiEJ^tczs^a sns. 
[0 00 9] 0, o^^m^atifcmmtf:^ 

I*. iffl?l6*/|-trff2S8{C«A$h4. m2S8-C 
». !i>l^«B@ 14a. 14 bracc^C^Sfi^^SEft 
2 6-Cl*aST5C<!:{Cj:«3. ^K^©S3R^E*5iSi)S 

*ti*N0«. ^>:7-«gi8a. 1 8 bra{c«iC?.2 8 
CC J: ^ r EPttl 3 nfeSEtc J: "3 . 
NO- ( 1/2) N. + ( 1/2) O. 

ffil8a. 1 8 b{Cj:-5-C^Cca*Ul$ti4. -eci 
-SSiJSEia^aSSESt 3 0 K: <J: o -CtilHll- 2. C i CC 
J:0. «ill5i:^"xifiKd**a*NO©illS#»J5ES<^ 
5. 

[00 10] 

[«??*«)gi^oj:^i-r^.PUB] ic5-c. frge©j:^ 

so, ©i«g*smi«»^. -t©0, «:B^*-rifc«{>K:. 
aE5t2 0 CCJ: 0«ldi3nfc«fl:MK:S-:Jt ;J<>^«@ 
16 a. 1 6 blB]K:i9l,»SE*iEPfln3neci{C«ci). 
C*n«:J:oTlpri^4rt©0. i)i-jmiUitK.^\tPtiX b 
t^. C©«SS. S1^4P»1©N0ite®*';^i©^« 

tfai*sian. NOsWJio-T'Wffii 6b±-c»Ksnrt 

C©J:^:&«!!g*i*G-5i. S2g 
8 CcaiAS n/c«[SiJS^;^*>6 N 0©igS*iE«i«caiJ£ 

fiOiS^tCW. :l<>:7'SS16a. 1 6 b[Bi©Enffl]«E 
fcfil»:rc». N0©»)KWJ§Ct3ltl>fc©i#^6n 

[0011] il8e©^t5^4^flRTSfc»«c 
[00 12] 

[a)a%»?j?irift:«)©#s] ai^ie«s©*»'!^tc 

H»WB»©(^?t-K:jefiX3tifcl^{!W>7-«ffiSC>'J1-il 

d<>7-affii*wo. *>-:). iiri2^^siJ2Pa*6»Asn 
fc«9JS:y;^K:ssn5H«t. MieasffflJcEnflDsn 



7 

i^jR^. ffriB^fiPMUiSS <biri£^<!ii4$itiiSsrai(cEn)]D 
jaa $ h-5 «iJs2eiRoatcit c r 4 c 5 # > 

SiJ®#Si=&:ft«L.. iiisB5Ej}<>:^#Stc*5i:fi#>h- 

ffi^raoiS 3 * t . MSBi > 7'^e{c*jw ifrsBi^iJ 

- 3 t ^ d '£;rS£T^^C^mSBl^ffiiI3>H««'&Ei9: 

H(rsBas£«m^sccrtia}?n/cfrsB#>7'aiscc 

B!SB««>J:e^;^*cDK{t«J«:iiJST 6 J: 5 celt 

[00 13] ctitcfco. 4r, Ji-2BSia*^asA?*i 

ffl«EK:S-5(,»r. lillBtSillS*';^©^^. K5R?:^> 

[ 0 0 1 4 ] o$ 0 . srgBjiiSffl'}<>7-#e{ctoi,>r . 
MgBl^ii|4^tt«ffi&c;^fflJ«miSffil8l(CAi[gBS^t«!«^ 

)gi-s©tc+^^cij<>7-aE*En»aT5«>. 
ie»)ffli«ESt;/X(ii(riB»fb«!i^ws)r4Ji©fPffl«:<k o 

tii. 

[0 015] C©i*. iriB?SSaiK£#Stctet>r. lif 

ge£'i<> 7"#a-c©d<> f> i^«iS8$«c*jw ^frsBKiij 
s^;^ 4 n ■j.stJR©* i BiriBii-ffi'iiiJSSffiiiJ©^;^ 

* *a *!(*©« i ©S tcit t fcia«^*«l6St1- S . 
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h. 

[0 016] ii<>7-*eiJ. 5'f§P2rdld»6aSASnfc 
»SiJ5£;^/;^©^ ^. K»%S<J®«E©U"^Ji'«:ic:t;/ca 
{ii;J<>f>yi!iS-r5. B9sBl"<Jl'!l3S3tifc*)|ffl:a 
E©S*>7-#S'^©e^t&<CJ:-,r. fIgBttifJS*'X{c 

10 CO 0 1 7 ] c©*^. mi£^^>y'^^v:ii»i>^^> 
b->yMa2lffl©T»:^I^«iE*'l^iO. a:l<>f>i'' 

fflij^K > 7-affi©Tit®i«a5 ifrsBjSgS'is^stcisw s 
g!rErtfja'j;£affi©«'C>ai5<b©!2:«?ffifB«: d t utct 

-3t^d. J:'3K4K{i-3 t^dg3 t (sH 
as n/c»©ffi3R^JE*iSiffiSCCi|iJST4 C i A5-Ct . 

3E^>7'*i]{a)¥^eK:j:si*>;^^g©$«aiaE!as© 
20 fliK©[Si±. <Uii4©[6i±*Hic<!:*s-c**. -e©^ 
mitaS#:/7-#SCC*5WS!*j(ii|;J{>7'«ffi±t?©H 
ft«)©»K*ijlfa«:ffli$i|SnfcttSrc. K3R©;Ji>b-:/ 

[0 0 1 8 ] ^xtc, mn(m3uno4^R^i<:%i>mm 
(Dp^nicmis. $ n/crtiiii* > :/«ffisyM-ffli# > 7'«s 

B9ei^»»msffifJ©:y:^«:^* ns^©*i©M«: 
Ic.D/cea;^j«:S^-r4?5S«M#Si, mlBrSSl^Hi 
^ecc^ »P SiTSH?gBfi«:^*1*fflT5«E!S^Hi^S 
<!:. l«:««?H<!:g5gBi!i<>7-f^SCCfcW**rgBl^fflil'J< 
>7-affiiS+(SiT5 J: ^ {cfi5gBa(*«)l?H«:J&fi2Snfc 
l^i;iJi»J£««g£: mfg2a<^l»9©gi|gEl^m;£«S.i: 

1^ •7'#e©;l< > f> i^«iacc i ^KJR^Ei S*S» 
3R^Ht©^«:ic;(;-C4C;-SM3Rifi^aftfe«e«^«r«'JS 

iai«E© u-^^i/i&asf -Si * > t-m®*© i ^me 

MBS#>7'^StC*5W4'-Ji>f>d^«ia2rBl©T 

t> BiriBi=j<>7'^a«c*jw^>iirgertiiJ=J<>7'sffi©T 

50 ©«'0SIJi©8Jgffi»4diL/te<!:*. -3tSd€r!S! 
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[0019] cnccj:^. 5i-gi52raA^5«A?nfcM 

sec IS i; fcB!^t!|i5«ia'JS tt\i>. 
[ 0 0 2 0 ] 0 . fFiarSS«^ai#SK:*ji,»r . ^iS 

CO 02 1 ] coit. sifseassffi^sccijiir. m 

5e*';^K:^*niB(3R®aifrs2MiJilISaSffJO*;^ 
[0022] ^E^J^^^^Stt, i1-8l52ia*>?)iiA5*i:fc 

tii'ijoe^j'iiisrs. i9S2U'<ji/MS3n/c$ij?ai« 

[0023] COte^. Biige£^>7'^SfC4jC^i-1<> 

^^<o%i * t . B5sa±5i<>7'#a{ci}t:f iBirsart 

B5iei*3M»JS«S©«'i:^gB<!:©ia:K^St?r d <!: bfci 
». -3tgd. <i:0Jf3:O<(S-3 t^d^S t (st 

as nfcm©KJR»E?:iS«g«:iic£-r i c i . 

fl!S©(fiI±. (ilItt©IfiJ±*ia'5Ci*ir^f*. ■E-©tS 
H>r3ei'-J<>7*^SCC*jW.5rtffliJ^>:?"Sffi±-C©K 
{b«?©»«*ijhrjg{cmil5 *ifct^.«-C. K3R©#> f> 
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C 0 0 2 4 ] or . B!r5S«lfi£cc*j(,>-C. HJSiSgiS'J^ 
H^) . ^iSF*9(IJa'JSSffi±r-©Klb!a©^«1:miJ-r-5 

[0 02 5] Hfrsafll««c*ji,»r. fiiEi^v^'^ 

g(CfcW5iriBf*3l!ll*<>:7"S®«rS!(b!8!ic3*Tia!a[rS 
t4©fit>^SttW4(crfllfiJTSC<t35S!!f$Li,» (jfl* 

^TSEisw^H^) . c©t»^. H^gef*^^a)^t<>7•ss±t' 
10 ©Stfb«!©^)Sf'Pffl*s-)i«TS{cW*ilsn> #cc> NO 
XliNO, *^tfS3RK^b«J«:iSfSSiCi>JS1-SCiA5 

f^rs (3fl^58ie«©sw) . 
[0 02 6] $/c. Btrse«fiS«:tei^r. tJsertfiJtittja 

iei'JOT'^Stcr^vfv i'jas$nfcfi©«8'J5t:</ 

t±i«ffipj jceniin ? *i saE«cs-5i, >r sine* > f> 

20 [0 02 7] cntcj:0. *r. i^l^T'^SK-CSfS 

[002 8] -«cc. }1-a5£iaK:tot:f ?>1ia)5E/?xctio 
BffS*?;^fiJ^©«S*5;^* < (W>l(iO*'^)2 0%) X 

xi&m>i&S.'9i-^ifi:k S < S^b L . S'ISffl # > 
si,>«iSS*^tb#SK:ai/>^n4ws^;^ej^afc3:fbT 

30 [0 02 9] C©<t*. ^^^>-f^mcX^^>f>ifi& 
ifi. £!i<>y#-®-C©1<>K:>y«^{cj:-5T. MEffl 

li, na52fffl*>e>©a9J5i*';^ (£'-i<:^7'#®K:3*>h 

^.teiiJS^;^) (c4aWSffi(3R©ifta^^bJ:'Jfe;^i>iCcas 

©§f!E:</:^^»©jse*«e:<t < -^(c^Jtai-rs c i** 
40 r**. 

[oo30]fie-7r. »isffl#>7-^g**i.»«?ss«i 
tii^aK:a!*ns8f£:^;^fiE^©igsa, msMms.tJ 

©iSga{b©ij»*SWit -ewtSa. Stifetftm 
? sect: t^ffi $ n i ^ > r^«?affi* I »i3:«E^ffi#S 

[0 03 1 ] -5-b-C. -^imi-^QOl^rhipimicsZ 

50 K©«Bjtc4si»r. 9[mift^'zmim^ij:^iimxsri 



u 

[00321 mc: msis^mm^mi, mii9\-mm 

1 0 0 3 3 1 l5gS3E#>^#Stt. @*«BW*» 

J^-fJ^vT-^ffii, cn6i^«ffiK:r«litx/cifrieS(* 
[ 0 0 3 4 ] */£. mtasiSffl'ioT-^ati. H(*«« 

Adeems ^/cS!etBS<b. wi&ifim^mtmiEmm 

C0 035] */c. msii&emiii^mt. mi^mmtp 
> f > ^^jias 3 *i*A s turn 2 m 

litems nfc*ldl«ffit. H(*S<l?M!tP6ii*SftK: 

[0 0 3 6 ] *fc, B!rgei«S9JE^S«. @tt®SH*> 
^^•X*iiiA5n5B9gBll 1 ^F«3KH^SS3*^/c»J3tati 

x3!)i»A 3 ii s sse5!/;^aiAS«:}Bss 3 nfcMgesisa 

CO 0 3 7 ] |(rfB«»fiE«C*J(.»-C. UiSi1-SS2Iffl(C 
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ll2Oa!:fti!^3$a3*St-ti<t^{C0-CiJ:(,> (Ifl^Jll 

Biattco^Bj) . c©«^. fries I fii:«!?ii$geztsi7 
iemajitSS^iigiJia:. ^siM^'xtcsttrmsoffiUffi 

[0 03 8] Mail2^{cfcltSgriSl*aiM;t7;^ 
■C§f3t(7Dfi:ft![Sia«:W4T*S3 (Dffit«$jia5«rlftW.5 
10 [0039] Ajrfe, mimi^t^^t l/T«. Z r O, 

SI5«. ^ l^BL0fS2^©ttiSJS:y;^©tt.«?rSE3 

[0 04 0] SIS. »2Srt«:iga3n-5«ffi*ii,» 
20 [ 0 0 4 1 ] lifc. ffrSBSft 1 sccEsftSti-srtdJ^VT' 

[004 2] */c. mismi^icmitriim2m\t, 
■s>K<t«)K:)c5i;rii<7tcKsr5Ciw:^ij. asos 

[004 3] 

, . SO, . CO. , H. o^omit'&im^Timt 

1 0*#ML^c*J6SiB«-r€.. 

[ 0 0 4 4 ] * r. n 1 (Dm&<DBi&K.^imit^-b > 
1^5 0A«. i3iSiy=ia2{c^jT-r^5{c, ±<*iixr. 

40 SR&SttttJ&ttCC«tfi)E3tl-CteO. ZrO, ^©KsR 

tf 6 tt©S(*aJgHli 5 2 a - 5 2 f ifim» S nr 

fia5 2aSc;5 2b<!:$*i. TA^?) 3ligRC^5aS 
3!»i»ISOfS2©:X'<-1*-ffl5 2 cRUS 2 eijn. 
T*^64)BBS0'6IBSAi» 1 2 ®H««K?J/i 
5 2dSy5 2 f iSn-Cl>4. 
[ 0 0 4 5 ] ^(tttJKtJ^ »2©Sfi)a5 2b±iC»l 

50 — !t)15 2c±JCSl©a«rt5)gK»5 2d. S2©;^ 
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[0046] mzosmszbtf^KDmi^^mnm 

Ai. ^l©H^^SJI?Ka5 2d<Dm IS2©Stg)i5 
C0047] ttc. SlSc;S2<OH*««S)B5 2d 

sy-'ss fiyi(ciir2o;^-^-ini5 2e*5Sia9:snii lo 

[004 8] -eor. S2©ll»«il?M)S5 2 fcDT 

m. m 1 so^ii 2 (ottummsib e sc/s s ©maEc; 

tc^l©a*if«»Ka5 2d©±ffiK:J:-,-c> ttiJS// 

xtpomsk^s-irssmiri-tctbom i o ^Eii. b 

(SSn. a2<Da(*a)KH)15 2 f©T®. »2CDfi:IR 
^iSSBS SOME. S20:^^-f-15 2 e©ffiIS3fey 
1 ©@*W5«?IH 5 2 d ®±E«c J: -C. ttSJS^ 

igj. w^{ia3RK<bSj (NOx) is.mritcii>om2 
[0 04 9] ^spsiajifrgeni^eoB, m\<Dtm 

Wmi^5 6i:nbXAmStl. »lg6 0i»2S6 2 

«. B5sss2©fi:fS(»ii3P5 8*/ht.raa?tirt> 

[005 0] CCr. tiIseSlRO'm2©i£SS[^3ig|J5 
«>©T?*»). ■Wit*. »«iI5e*';^4«A'f -SCiJis-C* 30 

^)^^?L^^Wi^x^^:^s©»iaia=&WL/M^?L*p.J5c^.ji 

[0 05 1 ] a2©ffilSt»jE§IJ58rt{Ctt. Zr 

o, ^t^htjii^JiWt^ifi^^, EBStir. irieS2 

[005 2] -ei^r. Bir£m2©l£HS»2SP5 8?:aO 
r . 1 ^ 6 0 F*i©#Ha*im!£©!fi;l«i!aOTK:S2 
S6 2rt(c3»ASni. C©»{fcig}-fe>-t»-5 0 

6-»lS6 0-S2©ffitt«iSa!5 8-IB2S6 2© 

5?isi-c*»). c©:^ffii(*. «aJS;</;^©Tfa:^(S)iS« 

[005 3 ] ttc. Maa2©Hft«)l?««5 2 f©T 

E©^^, i[ieiiriS6 0*J^-:J< ^.TTB^Mtc. ¥H 

^ffi 6 4 ;)5JB^rX ? n. fiFffi^ 2 ©@<*«>?«1 5 2 f © 
±ffi© -5 ^ . mrsa*9iil!i<> T-^ffi 6 4 «c«is-r 5 gp^ 
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^>:7'*S64. i1-(!!|!i<>7'«ffi6 4atO"«ccnP)SS 
S6 4R(:>'6 6raK:j^lE*lfcm2©@<*«K«IB5 2 f 

[0 05 4] -e-cr. fri2i=}<>7'-fe;i'6 sfctet-fsrt 

fJiJ<>7"afi66 4<!:J^(il:j<>7'Sffi6 6S(<:. {1-a5©pl 
SISiST 0=&jitrB»ra©SiHSlSE (*>7'«E) Vp 

ciKj;i3. wse^i^eorttcfcw^^ffi^*©^* 
^6 0F«3(ca*Ansc<t*i-c*.5J:^tc^rori».5. 

[0055] itc. miim 1 ©H(*«)K9)S 5 2 d©± 
ffi©')^^, mrE^1^6 0?r?^-5<.S±ffi-C*-7r. 
o|pr2©a;tJt»iig|J6 2{cifi«tsg5^>ic. ^ffiutJti 

fiXSh. 3>Jie»l©H«rt5KH)i5 2 d©Tffi©^%. 
S«#;^i)IA3glffl5 4«:SS-r4Sf»{CS»«ffi7 4*i 
)g(SStX-C*J*), cn6iHS«ffi7 2. S««ffi7 4S 
y'l? 1 ©@(*«»»« 5 2 d tc J: ^ -C. «Sl^ b^6<JJi: -b 
>^42JU. an%. SllfflfflS«^E<*ffl-b;l'7 6*J«ISS3 

[ 0 0 5 6 ] C ©$>l®fflK3R^E«iai -fe;!/ 7 6 (t. ^ 1 
S6 Ol*9©#fflS^i5iP:y;^^A^5 4rt©S«S!;«;f^ 
(AS) <i:©lffl©^jRj«S^«:S-:JI,>-C. m^^m7 2 

tmt&m 7 4 1 ©ifflK^^T i>wi:hm!m7 s 
ra'JS-r-sciJcio. frsemiS6 0rt©#fflsi©K 
5R»E*stsiai-c t s <fc ^ «: -5 ri. > 5 . 

[0057] ffll^. »!i«ffi7 4Sya!lS«fi7 2IB1K: 
^ D 4«E V 1 It, S»*';^* A2IBJ 5 4 «:3IA itii 
S»/^;^©K3R^>E<t, SllM6 0rt©»il5E^XOK 

«»Ei ©stcs-tJt, >r 4 0 i wsf^mzmf&mtjv * 

VI =RT/4F • In (PI (O. ) /P 0 
(O. ) ) 
R : 

T : mUfS. 
F ; 7T-7f-?S 

PI (O, ) : ^1^6 0rt©ffi3R»E 
PO (O, ) : S»#;:^®I«R»E 

^<«EV i*aEst7 8«:j:-3rtJsr*cir. m 
1^6 0 rt©K3R^E*i*ai-r S C i «i-C# 4. 

[0058] liriB«^tBSh/c»jR^E{I(2^^«ji(7 0 
©j}<>7"«E%7 ^ - K-'t v i'$lJ®S8 0 ^riitrsijai 

Sv©K3R^E*i. ;XOll2^6 2«:*jl,>r»3R^E©Si) 
tai«rm»f#-5©K:+»^i<gl,>Sf£©fii)a-5J;^tC> ± 
^>7'-b;l'6 80^>7'iiiff*s$iJa31a5. iRfCC. C© 
^ 1 ©SISS©}^®(C{SSK'fbiB)-fe 5 0 A K:te(,»r 
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rjr^tc. H5iemi^60CDSf?€:t iL/ci*. 

5 t(DEHic«sg?nru^« 

[0059] M^C, C(^^ 1 (DUteOJKS^^^^Kfk'Bl 
•fe>1^5 0A(C*Jl^r«. ^SlfWfflSE^^JE^IdJ-feJV 10 

iaS^>7*-bJU 6 8 tC4oC?-5»F*9fliJ^>7'«e6 4 (Cldt 

d^3 t i/cC^^t^^cKSSn?^. 20 
[ 0 0 6 1 ] iufaf^fil^>:/affi6 4aaf^fil;i< 

t^hHK ^(C. SifJ3£^';^tC«ttr5mim6 0f^CCK 

, CuO. ^<D-in^;;^-< hfltiS?:Wr^^t^iB5. ^> 

JffSOCi. sec, Sffi^mtcAuiP tjSS^j«0^«: 
fflCi-51i^C3:. Au3S»lia^:^R0c»±f*<DO. 0 3- 
3 5 V 0 1 %Ccr^>C <L*^»i l/l^ 
[00 6 2] C<0^1O**fe<0jf$SICC^^)Kfk!^ 
-lz>1f5 0A(CAjCir«. ia2(C^^-ri:5CC. SJiE^l 40 
CD@{*«KSl«5 2 dCO±fficD^^. i?fiaa2^6 2^ 

ffi;(^^6Aj:^*^m«S8 2A^^fi£$ti. ai*tB«ffi8 2. 
lirlESSflS® 7 4a:>'ll 1 CDH«:«)BWJB 5 2 d tcj: o 

[006 3] H>rie<^tii«ffi8 2 tJ. Klt^J^^SWS. W 
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cn(C<^^-C. ^2g6 2rt(^:^ffi$l*CC^SEr5NO 
x«:S7C^'SNOxa7C«[4l<i:br«S|-r^{i?&\ HUSE 
Sjg^7 4<bC»Pacc. iIzj£«®8 6€:iiCr-S^E 

t£oX^^^o CCD9J5£ffl*>7*-fe>'l'8 4C0^>7*lif^{C 

[0 06 4] C(D^I©ll*6<D?effiCC^2»Kft«!)-fe>-^ 
5 0AtC*Jt^r«. SlRC;m2(DSfiJB5 2aSi:;^5 

2bccr±T^e>»*n/c?KJScc*jt^r. ^i-gp^&^e.cDjg 

«CCJ:o-C^jSir'S»t-4r9 0*5aS:5hrc^^. C<D 

en-sfcor. Kt:-5?9 o(o±t®cc(j. ^iR^m 

2 (Dlltgli 5 2 a Sc;5 2 b i c^«^rji|ft»%»i)/cs!> 
[0 06 5] |ySet-^f9 0«. a2«:7KTJ:^CC. » 

1 ^6 0 75^6152^6 20±f*ccb/corEa:snrfc 
0, cn«:j:-9r. miM6 0jtcjfm2M6 2;&^-en-e 

fflJfflffi5S»ESIlti^2>'U7 6S^ffl3Effl;i<>7*-feJl'8 4 i> 

[ 0 0 6 6 ] ^ 1 CDllSScD?K«K:ffi5K{k^Bl'fe>1^5 0 
A«. S:*:«frc{i«±(Oj:^tc1»^$n5.4)<D-C*0. 

[0067] mim<om&(>c^^ii. ^sum i conis© 
?g^g^^S5K{b!B5•fe>1^5 0 A^si^e op^icmm 

tciimo. mt3^Kfb!^-fe>l^5 0Atc*j;:f^^lM6 
0 Om 1 S^'^2 0@f*«««)i 5 2 dS^ 5 2 f ^ 4 
0 0*C-9 0 0'CtCjinfttT ^ii^tC. S2g6 2<DSl 
SC/m2 <DH«:^HB 5 2 d RCf 5 2 f 1: 7 0 0 'C- 
9 0 0-Ck:^jSir5). B!ftiBJ-fe>1^5 0A^:C(DJ:^Aj: 

[00 68] ^xtc. mm^'>^!siMLfcmtm-^>^ 

5 0Atc*fbr«E»JS^';^*«AT5c<l:CCci:»3. mr?e 

[006 9].^! (DffitSl^iigSS 6 ^r^UT^^ecDffiti 
lS}n<DfciCCl3 1 S6 0(^CC^A$n/caS'jS^;^tJ. 
pl^«®7 0«:<t^-C{1'lfJ:J<>7*Sg8 4Sa^rt(|ilJt<> 
y«S8 6raitcEnttI$ta/c^5EO?i<>:?*^EV p 1 (c J: 
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[ 0 0 7 0 ] I? 1 S6 OtC*Jli-C^3£OK355}^EW(SI 
iirxfdm\%^':^\t. ^ 1 c^i£li'#aSP5 6 <!: 0 lO 
fijR;^^:^:^ < h/cH 2 ©SflS^iSai 5 8 ^/htr 

[0 07 1 ] S2S6 2rtI. S?8Sffi7 4<i:«^tBSS 
8 0 iCDPaccSg[^2S6 2P^(Dmm^%^^CWihm 

ctov^t m^o^i^^y'^v P 2 ^mms 4 tc j; ^ 
rEnsn$tir4sO. c<z)7^'>-7'aEVp 2tc<i:or. « 
mmtfx(z^tn^No. no, noNOx^iRhif- 

hAi6>;C'5K{t«5^)l?W«<!:OrCDl^tliSffi8 2K: 

m 1 osf*a««« 5 2 d ^:rrbxmm:^'xmx^ 5 

4ffjcca*ai3n'5. CCDit. K3R>f:t>©^l(jCCJ: 
or^D/caiSffll p2tJ. aSSStS 8K:j:or»J3£S 

coa^ffl I p 2t^fbmi^tf^^(tc^tni>mm 
omim. NO. NO, moNOxoiikmmi 

[0072] n(fC. Msam 1 o^moBi&i^^^mm 

y'mms 4 <i:«isaffi7 2 ^o^m^m^mstcnktm 
SOEH (-3 t ^d^3 t) tcs9:S-r^<fc^K:Lri* 30 
^fcJ?>. K3R^E?riSfflgCC$iJ®L3^j:^i61«fJ3£:^;^^ 

[0 07 3] 03 ta:. m\t^:yy'^s4u:nthm'm 
^m7 2omsit. m2me2^mx^ti^mi^i3^ 

[0 07 4] t^ixtS:. 4^i3tg5^**F^ffll^>7*aS6 4CD 

TDfe:^rSj«SP (^2^6 2ffiiJoaS) cc-as-t^-rEB 

$n'BSJ5Eme7 2 a (d = 0) ?:ffll^TK3R»E«rSj 40 
^L. CCDKa»EtcS-^C>ri^(IW>:/«a6 45^ 
51-li!|iJ<>7'afi6 6ffflK:EntD3n5i}<>^«EV p 1 ^ 

tc, F*gfaj;i^>7'affi6 40«li^tK:J:-:>t:K5E^E?55ii-?' 
;5^CC<STL/ca, ^2(DBtSK3R^E*Cl?2S6 2CCf|t 

j&sn-s. tfc. mi^tm^o^n- < d = 0 ) ras'js 

;^;^(DWAfrosaS^E^<5< l^/cJi^^Ci. Jf$tta2 
cc^-rjc'^cc. rt§J;f<>:7'aS6 4(Di!i*«S< . S5R 



Jttea^G - 2 8 8 08 5 
18 

m^E'Cm2^d2(>cmih6. 
[0 0 7 5 ] :XtC. «*giS^7!)i(^{IiJ:i^>7*«S6 4CDT 
jS^fSjSgP:^^ e» S 1 OffitStttiigP 5 6 liJCC d = - 1 . 0 
min(t = 0. 2mm) tear (bMXS,ESti^mm^ 

mi 2bim^^'cmMBEim^b. cct^k^^j^ejcs 

i r fflij^ > 6 4 SO'^ffiW > 7*affi 6 6 PflCc 
EnttI?n-5.^>7*aEVp l^$iJ®T^<i:. fTiEHlS 
6 0 tC«A$n-5M£:^';^<^«AfiCOKS5}^E*^Sl^ 

hfcisb. itriafj^«g7 2b*iEa3n/c{4a"C(DK3R 

»E (.-^^.AScDKS^E) 3!>^SSS3R»Einc5J:^tC 

>y'mme 4 om^om^ic^ o r 3 etcfgr-r^fc 

atSKJRfl^EJ: 0 fc<aCiKS»E0tt«'CS2g6 
[0 07 6] j5:*5. f?ieifSI«<^>^ (d = -l. Om 

m) vm\m^^<omAmowiSi^Eii&< itcm^^ 

fcC^r*). ffi3R«^E3i>^,'^.A3TBSH5R»Ei:Axii:^ 
(cmm^tl^tcif). l?ge#14a3t3<t'K3R^E^(STl/ 
^cCifoiT)©. ^S©H3R5}E<i:0{5ti«8<f:'5:or^2S 

6 2(ceiif&$n^>C<!:tc;^j:^o 

[0077] tt3*SB^;tf5rtffliJ;}<>7-Sg6 4(DT 
^:&rS]^g|S*^^02(Dffi:lifc«iiS5 8PKcO. 6 mm 
(t = 0. 2mm) X0i>:Kt<r(bi^XSa:^n6Wl 

mmmi 2 c^mi^^xmm^E^&mL, c<dk«^e 

fflCCEPflD^ti-S^iO-^'aEVp 1 ^ftHaif ^<t. f^fjji^ 

>y'Mme Aii^mmmmi 2 c€:^tf7y-K^N'->^ 

ts^O. S2S6 2(Cffitgjti^K3R»E7&iS^ft^{CS 

«(fi3>^ 6 urn ^» <t c > ^ G ^» • 
[0 0 7 8 ] a4(i. m\msomm^mi2(^i6t.i 
^.K3Rzfi^a?fe|ea;br*^aEV 1 ^3 0 0mV<b 

ttiij^e^'^^cci&isn^o, om,imti^ttc^^ 
(Dm2m6 2x<Dmmmmmf^mtj^. m&mmmm 
1 2(oiiLm^d = b t — 5 t cDKatca:5cbra»j5Eu 

[ 0 0 7 9 ] c (om^. m^^mi 2 (Dssiiisf)mm 

;J<>7'affi6 4<DTfl6:^rp]^J:0fc^2^6 2<Ol5\^ 
(CiSn-S^onr. tS9JS:^/X<00, <D(SS;5«iKC^iS^ 

(c. m2ms 2[^<Dmm&&f3^f9iBiyX\.^^ (^2^6 

2or)K5Ri50ia?feia«:^t3:(ST-rS) . 

7 2 (Dieit<4S3!>5(^i]*>:^afii6 4(^Tie:^ffi]ffi5iJct 
0 1>» 1 0[)12;Ki$iE§lS5 6 ccffij^^orrtdJiCA^CCon 
r. ml^tf7.<J:>o^<DW^s.f)^M'm^^. »2^6 2 
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[ 0 0 8 0 ) a 5 Si. iif?«gO0, ^^ijmimii:^^^ 

<D&mt. rtffliJ'-J^>:^^6 4 OSSSPCC^bT d ^ 3 t 
t tji SJiBtt** C <b tmii^fi 20 
[008 1] «±CDtSm?^6. (*3fJ^>7-«ffi6 40T 

mmmmi 2ooKad^-3 1 ^d^a t ir-scicc 

[0 08 2] :^CC. 06-^1118 ^#fiSLA^?&5e^ 2 

(Dmmtmi:^mtz>. 30 
[0 08 3] c<Dm2<Dmt&oB!&ici^hm^tm-^>'*t 

fi^5K{bfi5-fe>1^5 OA (ia2#S) i(2Cfl5IG«fi2^ 

[0084] CCDS>JSfflK3R^E«^tm2;l' 1 0 0 tJ. S 
l(DHf*ffi»®«5 2d0±ffi<D^^. m[g2^2^6 2 

^Br>< i>±m^Bmstifc^m^m i o 2 mss^ 

1 CD@(*«»K»5 2 dOTMK:JgfiS$h/cH5sBl£3l« 
S74<b. mriSlll<i[)a(*a«HI85 2dW:i:or«0c 40 

[0085] C(D*I^. 9J5£ffiK3R»Et^di-b^U 1 0 0 
K:*5C:r-S«iai«ffil 0 2i5m«ffi7 4<!;<DPatC. SlUl 
1 0 2 CDii ^) 0#HSI <b 7 4 CD/a ^) CDSta 

[oo8 6it«-5r. uifi«^ffisffii 0 2S(:;s*?sffi 

7 4raK:»3feT'5>Ja^;^ («E) V2^^Egtl 0 4CC 

offijR^jE. ^irnti (nox) cd so 
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a7cXU^»?tc J; o r ^ t ^> S3Rtc cfc o T^IS $ n >S 

K5R5>E?:)5«Effiv 2 <!: L-c^asn^^. 
[0 08 7 ] ^-LT. c^Z)^fi«;^;V2^D^^t<:DS^Ci 

1 0 2 iSiiaffi7 4 I <D@(*^»m/i5 2 d i;!)^ 
6«fi£S4i-SSMffllt*5}El^M-feJH 0 OTli^^ta;^^ 

[008 8 ] -eL/T. c<Dm2(Dmm.<Dm^^%hmt 

^»K^tia-fe>i^5 0A<!:l^«ICC. *liaifflg!5R^E^tii-b 
JU7 6&C*jC:f5>fMSffi7 2<DTifi:&rS]CCi^Qo/cOiw 

^cmsn. airsei^j^«ffi7 2t3:. MsrtfiJ^>7-«ffi 

6 4C0TiS:^l^» (IS2CDJ2:l&»iISP5 sfflo^gp) 
;&^^^sSi^j5£«ffi7 2 m^t^t XomSS^n d Ji^^^^Aj: < 

ifc-a t ^di^^csfflaccEasn. sfacctt-st 
^d^3 t ift^^i^ccKSsnrc^^. 

[0089] ^<Dtc^. mi^2(0m.^<DWM^%^^ 

<m2M6 2tc«l&r'5Ci;!»i-C#. SJ^EfflffiS^Ett 
ffl-lr;H OO^iiCrHftigJ^iSifliatcSJSr^ciJii 

[0 09 0]:>:(C. ia7^#Ml'J'j:*i^m3<D||JS<DB 

^gcc^^'^>s<t«^^2>1^5 0c^coli■cl^^HJ•r-s. ^.cij. 
m2tnf&-th^(D^^\.'^x\tmr^^nLx^<DWSi 

[009 1 ] C(Dm3<0||]te<O^SgCCiS$S{bS5'fe>t^ 
5 0Cti. ia7tciT^-rJ:^K:, lagan 1 0llffiO?l5SlCC 

^ttisfiis 2^»ar5cfc^{c. ip[3(^)ffi»»iigpi 1 

[009 2 ] C(DfflW^>7''t2;H 1 2 {J. mria^2(D 
a(*m)l?^li5 2 fOTffiO!)^. B»[?e^2^6 2^B 

hafii;!r'^?:c5>fflSi^>:^«ei 14i. gugalt 
ti«ffi7 4<i:. ll2 0S{*««He52 f . M2CDX-< 
-if a 5 2 e SCK^ 1 (^DHf^JSWIl 5 2 d Ccr 3 

[0093] Blrffiffll»^>7*«ffi 1 1 4t3:. Bf52^'-J<> 
y-fe;l/6 8tcJ^tt-5»F*gfJ;i<>y«fiB6 4i|5l«tc. tftiJ 

igj, ^>-5C>«Au^(Dft««r£ttcD®(r^^lIi'fe7^ 
X(D1f->vh. ^SC>«Au5PcD)ttj«r£tt<0{St^#« 
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C t A^W* U>. MtC. «ffi*t»4tc A u i P t I^^CD 
0 3-35 vo 1 %CCT5C<!:Ai*f$L/l>, 

1' 1 4 isse^s? 4racc. na5©« 
jg. 1 1 6 * a D -c^a®-3c«E V p 3 iWM-r ict 

[0 09 5] cnKJ:-5-C. ^2^6 2rt©#HSt<DH 
3R»E*«. I^HWscM^^'y^fS^ (NOx) *sS7cX lo 

^lg6 0«:ijt-f5S!J<>7"-fe;U6 8©tttK:j:t3, c 
(D^2S6 2rt«C»A3n5KSS©a©^<b(3:. teSJS 
^;^o^{bJ:*)<>^»itcai'h$h2./c*. »2S6 2{c 

[ 0 0 9 6 1 i/c. CO»3<DIIJS©fl5SSCC<SiK<t«J 
■lr>1f5 0C{C*it»r«. B?ie!£«E (HSS) «ia8 6 
«. »3C!Jffl»»3l§61 1 OKJcOMFBSti/cNOx© 
iiaATfc*ji»r. 9JSffl!i<>7"-teJi'8 4-c^»a$«:4fi8 20 

coo9 7]fie-or. sr82fliiie«:wr*S3oiiiso)B 

!S«:«S'5»^b1»-b>-9-5 0C«cte(,»-C«. miimZMQ 
2rtK:tec»-C»S^E*i«l8li?n/c»ilJ3E*f:^tt. 113 

C0 09 8] iC5-C. iIge^E;}<>7"t;U6 8%ttf^S 
eriS 1 S 6 0 1^0»HacD»JR»E4N O xSJStC^ 
«tt«:K»3W<ct,»i5l'BaR^E«aK:M®tJ:5il/fc<!: 30 

*. m-rtm, sijffli«Ka^E«ita^zJi'7 6cc-c«iia 
ffli3fi8 0%ai;rBjKaiS7 0O!j<>7"«EVp i%a 

O-ZO^CClCftTii. 02S6 2rt©S:ffia 
RC>'^tflSS8 2#fi©#Hm<DSK3R»Eli. MA^K 

*5»<)S:-5i. 9JSaffi7 2±©^lg6 0©»i:^nS)S 

»S)^5!/;^«©K5SiaiS{cJ:'3 3!{tT^>fc«?>-C*ii^ 40 

[0099] {jipu. corns <omt&OM?&l^%i>^it 

!B!|-fe>lJ-5 OCCCfel^Tia. m2S6 2tcStL-C. -e© 
rta5©SHa©iHR»E*S«c -5£(Cfil, >BSJR»Effl<t 
5 (C. fflBj^>7--b;H 1 2?:i9:W-S J:'>CCLr 
S1^6 0*>6IS2g6 2K:«A3n-5SH 
a©B8R^E3!>5ttf J3£^;^ ©ffiSRiaSKit D r ^^b 0 r 
t>> gtfselSW'iO-T'-bJH 1 2©^>7'll!iffCCJ:-5r> 
fS2m6 2 rt®^Sv©S3R^E«:»{C-S©(6l^ffli 

rsc<t*5-c*. *©tss. NOxcaijSKiiwKccig so 
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«A^<ct,»<fit»KSI^Effl{CSl]®I-r S C i*5-c ^ 
[ 0 1 0 0 ] -g-^T. tSstB««8 2Ki»A3n/c»JS 
*'X©NOxH. SEi^fflSffiS 2©®»)CC*j(,»ra7cX 
IJ^JiS^n-C. miiNO^l/ZN, +1/2 0, © 
5l5*i?(*ec?tl5. C©i*, tJSffl;i<>7-feJU8 

4 «:«fiS-r4l^fflSffi8 2 iSig^7 4 i©ra(c«. 
ffi3R*i||2^6 2*>6S«l;^7';^*A^Pa5 4Wcja*ffi 
$tli>y:\S\lC. ff5e©^Vp2, ^^lJ4 3 0mV 
(7 OO'C) A5Em)DSn-5. 

coionse^r. i'j!£ffl:ii>7"tji'8 4«cij£n.5^ 

1 p 2 S2^6 2 CC^A>iiS#H5ii*i©S 
fiifiS. IP^. S2^6 2l^©K^S<i:t^ttiS@8 2 
Kir N O X *ijl7cX«5J)B 3 nr ^ O/cKJRrSg t © 

[0102] C©«^, »2S6 2rt©#HSl4'©K5R 
iSS«, liKj'iOT'-bJH 1 2(Ct:-S«cSllfflISnri> 
2>Ci*6, SirKillSffl*>:?"-feJL'8 4JC7JSn5*f>7' 
aiiSIp2.«. N0x©jfiS(Ctb«^-S-2.Ci(C)t5. * 

fc. c©NOx©?«s«. iF3©s£ijt»aasi 1 occr 
WIBSn*NOx©tetitS«c*fj£:Lrc>Sc<t*>?). 

.■j<>^-b;u 8 4 -«p6«S6il-8 8 %jii;-CiEfi|tcN OxiS 

[ 0 1 0 3 ] FH^t*, WSa^^'^rfziVX 12«cri|iWS 
hfcH 2 S 8 2 rt©#H»©B(3R^E*5 0 . 0 2 p p m 
■C. a»)S:</;^it3©NOxRj^fc5NOiaS*si OOP 

ifigSO p pmi«2S6 2rt©S:HSl4'©K3Ri8S 
0. 02 p pmi©fa (= 5 0. 0 2 p p m) (Ctg^r 

ffl!j<>7"-b;l'8 4K:fcW.5!j<>7-«S6filI p2«. NO 

»JS^>^ 4'©KJRitS«:fl<#T i J: 5 a c i /i: I, >. 
[0104] ;Xtc. 08*#Ml/'i:*56»4©*JS©JI5 
!8tClS.2.e<b!BJ-fe>1^-5 0D«COl»-CSiBjr*. ?cfc, 

0 6 RCXia 7 i StET 5 1 ©«C 01 tt|3I??^?:ft L r 

^©sasi^*«Krs. 

[0105] c<D^A<om!s&<oiemc%i,mim^>v- 

5 0D«, ig8K^-rJ:-5«:. i?gSll2©Slte©JfJffitc 
^•^>K^bi^■fe>1^5 0 B {E8#fiS) <!:IJC3!l5l«l©fl»fiX 
^mti>tiK S3©*iS©JBSS«:fiSSK!<bia-fe>-9-5 0 
C (07#M) il^DJr^tc. SJiEfflKJR^Eftiai-bJl/ 

1 0 0tC*JWS^ai«ffil 0 2€:War5J:^K:. 113 
©ffilil»i$S|Jl 1 0«:«teE^S^^?L«A 1 . 0, 11*^. 

[0106] C©t8^. irgB^3©lliS©fJ,«K:(^5K 
fbia-fe>-!^5 0C<bPlS(C« a2g6 2rt©SfflSi©K 
3S^>E*s, IH?W«ct4»13£^;<fi£» (NOx) tfiMTcR 
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[0107] fito-C, MSy7XCDSt3RJ|g5!»i7t*< ^ 
Eit 1 0 4 ^il Dr lESI^C N 0 X rgg^S'lST ^ C <h 

[0 1 0 9] if. ^l-as^raONOjgeJ&^OppmCDi 

t . s 1 g 6 0 ^<D^mf^^<Dmm^E^^ i . 3x10 
[0110] 'AifC, m&}^^yy'^)\^ 1 1 2 ccEntra^n^ 

a3emEVp3^4 6 0mVW:iS:3£r^o ffl«Iii<>7'-t2 
jU 1 1 2 Oim^c^ 0 . 2 ^6 2 rt(DS5R^Eti. 20 
6. 1 X 1 0-" a tmCC$lJfflI$n. -^COM*. MgEffl 
3E^SSR^Ettffi-fe>'L' 1 0 OCCfcCtS<^tB^Sl 0 2 <!: 
Si?®S7 4 <!:0[)fffl(OjeS:t;V 2 (J*rj4 6 0 m V i^X 

[0111] COm^. m2^6 2F^(DS5Ri9'EAi6. 

1X10"" atmr*>oT*>. ^ I ^6 0 

E*H. 3x 1 o-'a tm-C^-S/ca?). Djjl8/7;^fiJc^5'(3: 

[0 112] ^Lx. ^^gp^paoNOiga^^^^^tcwjra 

■Tit, luse*lffi«ffi 1 0 2 4>±aiLAiiiJSffi^>7'-tr 30 

JUS 4 mz^m) ffC^ii^^iav&so^m&t'C. n 
1 0 2 0 <D^mf^^<Dm,mSk&^^±.^^^ . 

cncci:or. «^ttmSl 0 2iS«^7 4ratC^4 
r^em;tlV2 755»^tC(STT^>Cii>'«c^. IS[9(D«F 
ttSirti. NO(gSdimi3:30 0 ppm, 5 0 0 PP 
m. 1 0 0 0 p pm<iHr^^<i:^CCi9l3n^5CC-:)nr. « 
Efftl 0 4(crl^ai$tX^>|a«:^V2(S. 3 0 0mV. 
250mV. 2 2 0mViC^^J:^(CiS^CC«TLrCi 40 

[Oil 3] HJsaJeS:^V2tD(ST<DS^ti35i. NOrg 
S^rSTCiCO^C^. -^tO. girsBl^Hi«S 1 0 2 <b« 

ig«S7 4 <b^ 1 omm&mnm 52 6 hmf&$ n 

^i'JSfflUS^JE«lffl-fer;U 1 0 Oi)^h\b:hiri^i&m^ 

[0 1 1 4] ^ur. comAom&ommcm^mit 

^S?{t«5-l2>1f 5 0 A ilHlStC. *f)fflIfflSS^E<*ffi-fe 
;l/7 6CC*JC:r-5>SiJSSS7 2(DTlS:&(filtC?3ofci|iiw 50 
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6 4 0T?j£:^rS)Sai (^2(DJ2:»jmiiai5 sffljcD^) 

<!:fc-3 t i^cCS&gCCEiaSti. »iiCC{3:-3 t 

[0 1 1 5] ccr, -rxD^mm^mr. con^m 

tcfct^r, ^lS6 0<^SJ:£^ffi7 2tc*5C:f5ffiS«f^ 
«ife|a«:^-C*^«EVl*3 0 0mV<i;L. tiS'JSg:^? 
X (NOi*a= 3 0 0 ppm) CC^ih^O, cDiSS^ 
^{tSi^i^ctS^CC. SJ^ffiS5>ES^fcH-bJH 0 0(D1$ 
ai«Sl 0 2Sa^'Si?m@7 4IfflOC^4T^»K3Rt5?'^5« 
?fee«;^,V2C0^ft^:^/cfc<D-C*^. HitJSm^iai 

[0 1 1 6] ccr, HftWi, 855e^4CO|li6om 
tCGg'5>»<fc^'tr>1f5 0DCC*5CJr, i!l3£«ffi7 2©ffi 

<D||*6(Ofl?«K:<^^H{ti^-fe>1^5 0DCC:teC^T. fflS 
^ffi? 2 OieKMO^* d = - 8 t tc L /c t(;>r*^>. 

[0117] tk^Wtc^jc^r d = - 8 t r^or. 

»ffl»3R5}'E«itii-t2Jl'7 6tC*5C:?5i8R^EO«iJ£<^. 
F^ffliiOT'aSe 4CD^it30[)gI5»CCttl!T^C<!:iC 

m^Em^m&i 2i)ims^tifc{iLStX'om^f^Et^ 

SSSEIR^Ei^c^Jr^CcSJai^n^^CitC/j:^. CO 
Ig^. Ha^E6^, i'JSSfi7 2 7>^K»?n/ca5^3:i^6 

^X^^^&Tti>tcisf>. attSUR^^E^^JfcffiC^'K* 
^EOttSSr-S 2 M 6 2 5 ta^. C i /j: ^. 
[0 118] ^Ofcify. itISWiCCfcCirti. HI 0<D- 

S;5i*«tJD-r^^Cfie-pr. $1JfflIfflK3R^Etftai-fe;l^7 6<D 

1 0 2 7 4 r^ommm^^^m. 

t}V2\tt^w^m^mcm[i-r6cttrj:i. 

[0119] -If. ll*gwicc*$c>r«, d = t -Cft-^ 
•C, $iJiaifflK3R^E«ffl-feJU7 etcfct^f^KSR^EOiiJ 

;u 6 8 OCT eSS5R^>E^3B5» ? nfcteSJ^;^^ (J. (2 
t3fiaH3R^E«r«ll#0/c«SSri^2^6 2tctt*&Sn 

[0 120] cocfcocc. iri£lP^4(Dllstcz)?&lScc^s^ 

^j:<IB2M62tc«*S^-5>C<hAJt?#. fJSEffiS^^E 
ftlU-feJU 1 0 0 €riit;rK^tiB!«:mBStC?i'J^T^>C i 



(14) 

2S 

c 0 1 2 1 1 ±mbtcfs 1 (Dmm(DBmi>c%im 
mum 1 a 6 0 cc*t 0 Tfria^ 2^62 

[0 122 1 I^2§6 2K:S^L-C. Ifi:tit»ji2i! 

nicimvxm-}. Bfitem2a6 ztcmta^^'io lo 

2 S 6 2 (cffgaS'JJtffliiO 7"-te ^KCf<:A-C»I^m»3R^ 
[0 123 1 ttc. fIiea2S6 2^IB3S«:-C9JS3 

nsffiitejiurtt, mw, no. no. . co. . 

H, 0. so, ?f?rffllf«Ci*ir*S. */c, BtTiaH 
3S(i. Stri2Sr2S6 2Cc*ttrM'JK:aie'r*ci4) 20 

[0 124 1 iSte. C©»BB«C^2)H{tia-fe:>tftt. ± 

m(DmiA(D^Bicm.ibr. comf^osw insane 

[0 1251 

tci«ffia. ifi-o. 53£L'A:t*3S-C$iWL/^j:*6^2SK: 
#i*S-r*CiAi-Ct.Sfc». 81182^2 ^iC*}l»-CmseS 30 

[0 1 1 m 1 ®ll«SOfl5!StC<i2,»{b«5-fe>1^*iF-rJP 

[021 iai(ctett'5A-A«±©tKsiar*4. 

[031 »l<Dllte©JK.«Cc^iefb«i-b>-!fictei> 
[04 ] H 1 CDll*S©)^«CC«feSK^fc!BJ-b>-9-«C*Jt,» 
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[051 lll©«te<0)f?ff.«c<S2.BS{b«H:>-t«:*}i,> 
[061 ll2©lt^6©ff5«{C^SSK^t«^-b>•t^=S:^^■r»^ 

ffi0r*5. 

[071 m3a>ms&(OBmtcmi>mit9i-by-^inkr«\ 

3507*2., 

[081 S4<DllJSOfJ<S«C<i5Kfk«)-b>-^«:T^TItfr 
M0-C*5o 

[09] ll4©Hife<0ffJ».«:iS-SB{tfe-fel'tKCtel,» 

r. NOjsa©a:fttcwr.5a!i:Effle3R»Eijitii*S(c 

[0 1 0 1 sr40lliSOf^!8«c<f 5Hft1i)-t>-tK:*ji» 
r. liStDS:*^;^ (NOiSa= 3 O o p pm) ic^ihi 
0. ©iSg*0-l 8%K:a^bSiifci#09J!ifflejR 
^>E«^tt-bJi'«:-ci6^-r'SS«:^(D^^b*7ST«i140-c 

[0 1 n uittm^c^iiix^msiowimiMmv 

5 0A-5 0D -S{t8»-lr>-9- 5 2a-^l© 

mm 

5 2b-^2©«SH 5 2C-IB1© 

5 2d-^l©@»««?aO 5 2e-S20 

5 2 f -IPr 2 ©ilf*«)B«« 5 4 -Sig^x 

b6-mi<oiLm&u 5 8-S2©fi: 



6 2-»2M 

7 0 • oJ^Sia 

7 4-Sdi«S 

8 o-«ittiaffi 

8 8-t-f 

1 0 2-fiima 

1 1 z-mw}^^ 



6 0-191 a 

6 4-rtffllJ#>7'«ffi 

7-affi 

6 8"i;j<>7'-fe;u 

7 2-tJS«ffi 

7 6-»ir(ilfflliJR^>E«jiHH:;U 

8 2- •■»l3effl--i*>^fe;l' 

1 0 0-fflSfflKsg»Etf^a-feJl' 



1 1 0-; 

1 1 4 
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[136] (139} 
FIG. 6 FIG.9 






